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1 GCGA 4 

MM 

1 CTCGGGTAACTTCTTGAGCGCGGCCACAGCAGCCTTGATCATGAAGGCGA 5 0 
5 GCATGGTGACCTTGACGCCGCTCTTTTCGTTCTCTTTGTTGAACTGCACG 54 

MMMMMMMMMMMIMMMMMMMMMMMMMI 

51 GCATGGTGACCTTGACGCCGCTCTTTTCGTTCTCTTTGTTGAACTGCACG 10 0 
5 5 CGAAAGGCTTCCAGGTCGGTGATGTCCGCGTCGTCGTGGTTGGTGACGTG 104 

MMMMMMMMMMIMMM MMMIMMMMMMMM 

101 CGAAAGGCTTCCAGGTCGGTGATGTCCGCGTCGTCGTGGTTGGTGACGTG 15 0 

105 CGGGATGACCACCCAGTTGCGGTGCAGGTTTTTCGATGGCATAATATCTG 154 

151 CGGGATGACCACCCAGTTGCGGTGCAGGTTTTTCGATGGCATAATATCTG 2 0 0 

155 CGTTGCGACGTGTAACACACTATTGGAGACATATCATGCAAACGCTCAGC 2 04 

3 M M M M M M M M M M M M M M I M M M M M M M M M M ! 

b B 201 CGTTGCGACGTGTAACACACTATTGGAGACATATCATGCAAACGCTCAGC 2 50 

:o ...... 

in 205 AT C C AGC ACGGTAC C CT CGT CACGATGGAT CAGT ACCGC AGAGT C CTTGG 2 54 

:n M M M M M M M M M M M M M M M M M M M M I M M M M I 

,U 251 ATCCAGCACGGTACCCTCGTCACGATGGATCAGTACCGCAGAGTCCTTGG 3 00 

M 2 55 GGATAGCTGGGTTCACGTGCAGGATGGACGGATCGTCGCGCTCGGAGTGC 3 04 

M M M M M M M M M M M M M M M M M M M M M M M M M 

Ij 301 GGATAGCTGGGTTCACGTGCAGGATGGACGGATCGTCGCGCTCGGAGTGC 3 50 

ij 3 05 ACGCCGAGTCGGTGCCTCCGCCAGCGGATCGGGTGATCGATGCACGCGGC 3 54 

M I M M M M I M M M M M M M M I M M M M M M M M M M M I 

□ 351 ACGCCGAGTCGGTGCCTCCGCCAGCGGATCGGGTGATCGATGCACGCGGC 4 00 

3 55 AAGGTCGTGTTACCCGGTTTCATCAATGCCCACACCCATGTGAACCAGAT 4 04 

MMMMMMMIMMMMMMMMMMMMMMMMMI 

401 AAGGTCGTGTTACCCGGTTTCATCAATGCCCACACCCATGTGAACCAGAT 45 0 



4 0 5 C CT CCTGCGCGGAGGGCC CT CGCACGGp 

MMMMMMMMMMMIMI 



:gtcaattctatgactggctgt 454 
MMMMMMMMIMM 



4 51 CCTCCTGCGCGGAGGGCCCTCGCACGG|ApGTCAATTCTATGACTGGCTGT 5 0 0 
45 5 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTAGCG 5 04 

MMMMMMMM MMMMMMMMMMMMMMMMM 

501 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTAGCG 55 0 
505 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 5 54 

MMMMIMMMMMMMMMMMMMMMMMMMMI 

551 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 600 
55 5 GATCAACGAAAACGCCGATTCGGCCATCTACCCAGGCAACATCGAGGCCG 6 04 

' IM MMM I MMIM MM MMM MMMIMMMMMMMM 

601 GATCAACGAAAACGCCGATTCGGCCATCTACCCAGGCAACATCGAGGCCG 6 5 0 
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60 5 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGTCGTCTACGCCCGCATG 654 

(IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIM 

651 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGTCGTCTACGCCCGCATG 700 
65 5 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 7 04 

MIIIIMIMIIMMMMMIIMIIMIIMMMMMIIMIM 

701 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 75 0 
70 5 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGAGGEkACGGCTG 7 54 

1 1 1 1 ! M M M M t M M M M I M ( f I i M ! ! M f 1 1 1 1 1 I II M I II 

751 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGAGG^pACGGCTG 8 00 
75 5 TGGCCAAAGATCGGATCACAGCCCTGTCAGATCAGTATCATGGCACGGCA 8 04 

MIIIIIIMIIIIIIMIIMIMMIMIIIMMIIIMIIMMM 

801 TGGCCAAAGATCGGATCACAGCCCTGTCAGATCAGTATCATGGCACGGCA 8 50 

8 05 GGAGGTCGTATATCAGTTTGGCCCGCTCCTGCCACTACCACGGCGGTGAC 8 54 

IIIIIMIIIIMMMIMIIMMIMIIMIIMIIIIIMIIMM 

851 GGAGGTCGTATATCAGTTTGGCCCGCTCCTGCCACTACCACGGCGGTGAC 90 0 
855 AGTTGAAGGAATGCGATGGGCACAAGCCTTCGCCCGTGATCGGGCGGTAA 904 

I M II M ! I M 1 M M M M 1 1 t M M M 1 1 M I I ! M 1 M M I 1 11 M 1 

901 AGTTGAAGGAATGCGATGGGCACAAGC CTT CGC C CGTGAT CGGGCGGT AA 950 

9 05 TGTGGACGCTTCACATGGCGGAGAGCGATCATGATGAGCGGATTCATGGG 954 

IIMIMIMIIMNIINMIIIMIIIIIIMIMIIIIIMIIIII 

951 TGTGGACGCTTCACATGGCGGAGAGCGATCATGATGAGCGGATTCATGGG 10 00 
955 ATGAGTCCCGCCGAGTACATGGAGTGTTACGGACTCTTGGATGAGCGTCT 10 04 

IMIMIMIMMIIMIIIMMMMIMMIIIMIMIMMIII 

10 01 ATGAGTCCCGCCGAGTACATGGAGTGTTACGGACTCTTGGATGAGCGTCT 10 5 0 
10 0 5 GCAGGTCGCGCATTGCGTGTACTTTGACCGGAAGGATGTTCGGCTGCTGC 10 54 

MIMIIIIMMIIIIIIMIIIMIIIIIMIIMIMIIMIMIII 

10 51 GCAGGTCGCGCATTGCGTGTACTTTGACCGGAAGGATGTTCGGCTGCTGC 110 0 
10 5 5 ACCGCCACAATGTGAAGGTCGCGTCGCAGGTTGTGAGCAATGCCTACCTC 110 4 

IIIIIIIIIIIIIIMIIIIIIMMIIIIIIMIIIIMIMIMMII 

1101 ACCGCCACAATGTGAAGGTCGCGTCGCAGGTTGTGAGCAATGCCTACCTC 115 0 
110 5 GGCTCAGGGGTGGCCCCCGTGCCAGAGATGGTGGAGCGCGGCATGGCCGT 1154 

IIIIIIIMMIIIIIIIMMIMIIIMMIIMIMIIIMMMII 

1151 GGCTCAGGGGTGGCCCCCGTGCCAGAGATGGTGGAGCGCGGCATGGCCGT 12 0 0 
115 5 GGGCATTGGAACAGATAACGGGAATAGTAATGACTCCGffKAACATGATCG 12 0 4 

IMMIIIIIIIMIIMIIIIMMIIllllllllll MIMIIIIM 

1201 GGGCATTGGAACAGATAACGGGAATAGTAATGACTCCG|C^AACATGATCG 12 5 0 

12 0 5 GAGACATGAAGTTTATGGCCCATATTCACCGCGCGGTGCATCGGGATGCG 12 54 

IllllllllllllllllllllUllllllllllilllillllllllllll 
12 51 GAGACATGAAGTTTATGGCCCATATTCACCGCGCGGTGCATCGGGATGCG 13 00 
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125 5 GACGTGCTGACCCCAGAGAAGATTCTTGAAATGGCGACGATCGATGGGGC 13 04 

MIIIIIIMIIIIIIMIMIMIIIIIIIMIMIIiMMIIIIIM 

13 01 GACGTGCTGACCCCAGAGAAGATTCTTGAAATGGCGACGATCGATGGGGC 13 50 

13 0 5 GCGTTCGTTGGGAATGGACCACGAGATTGGTTCCATCGAAACCGGCAAGC 13 54 

1351 GCGTTCGTTGGGAATGGACCACGAGATTGGTTCCATCGAAACCGGCAAGC 14 0 0 



13 55 GCGCGGACCTTATCCTGCTTGACCTGCGTCA 2 CCTCAGACGACTC 

IMMIMMIMMMIIMMIIIMM! 

14 01 GCGCGGACCTTATCCTGCTTGACCTGCGTCAjJ^CTCAGACGACTC 



:TCAC 1404 
. TCA 1447 



14 0 5 CATCATTTGGCGGCCACGATCGTGTTTCAGGCTTACGGCAATGAGGTGGA 14 54 

M M I M M II I 1 1 1 1 I M 1 1 1 1 1 1 M II 1 1 II I I 1 1 II 1 1 1 1 I II II II 

144 8 CATCATTTGGCGGCCACGATCGTGTTTCAGGCTTACGGCAATGAGGTGGA 14 9 7 
14 5 5 CACTGTCCTGATTGACGGAAACGTTGTGATGGAGAACCGCCGCTTGAGCT 15 04 

1 1 M II I M 1 1 M M 1 1 M I M 1 1 1 1 M I M I M I II M II I M M M M 

14 98 CACTGTCCTGATTGACGGAAACGTTGTGATGGAGAACCGCCGCTTGAGCT 154 7 

15 0 5 TTCTTCCCCCTGAACGTGAGTTGGCGTTCCTTGAGGAAGCGCAGAGCCGC 1554 

II II I M I II I II II II I I I I II M I II I II I I II I II I II M I II II I I 
154 8 TTCTTCCCCCTGAACGTGAGTTGGCGTTCCTTGAGGAAGCGCAGAGCCGC 159 7 

1555 GCCACAGCTATTTTGCAGCGGGCGAACATGGTGGCTAACCCAGCTTGGCG 16 04 

MIMMIMMIIIIIMMIMMIIIIMIMIIMIMMIIMII 

15 98 GCCACAGCTATTTTGCAGCGGGCGAACATGGTGGCTAACCCAGCTTGGCG 164 7 

16 05 CAGCCTCTAGGAAATGACGCCGTTGCTGCATCCGCCGCCCCTTGAGGAAA 16 54 

MIIIIIIIIIIIIMIIIIIMMIIIIIIMIIIMIIIIIIIIMM 

164 8 CAGCCTCTAGGAAATGACGCCGTTGCTGCATCCGCCGCCCCTTGAGGAAA 16 9 7 
16 55 T CGCTGC CAT CTTGGCGCGGCT CGGATTGGGGGGCGGAC ATGAC CTTGAT 17 04 

IMIMMIMIIMIMIMMMMIMIMIIIIIMIIIIIIIMI 

16 98 TCGCTGCCATCTTGGCGCGGCT CGGATTGGGGGGCGGAC ATGAC CTTGAT 17 4 7 

17 05 GGATACAGAATTGCCATGAATGCGGCACTTCCGTCCTTCGCTCGTGTGGA 17 54 

llMMIMIMIIilMMMIIlMMIMIIIIMIiMMIIMM 

174 8 GGATACAGAATTGCCATGAATGCGGCACTTCCGTCCTTCGCTCGTGTGGA 17 97 

17 55 ATCGTTGGTAGGTGAGGGTCGACTGCGGGCGCCAGCTTCCCGAAGAH3TG 18 0 4 

I t 1 1 I I 1 I I 1 I 1 I I I t t I I 1 1 1 I i 1 I t 1 I I 1 t t I I t I I I 1 I t I 1 I I III 
17 98 ATCGTTGGTAGGTGAGGGTCGACTGCGGGCGCCAGCTTCCCGAAGAgpTG 18 4 7 

1805 AAAG 1808 

MM 

1848 AAAGGC C CGAG 1858 
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1 • . . . . GAGCGC 

Mill 

1 CTCGGGTAACTTCTTGAGCGC 



3 CCACAGCAGC C TTGAT C ATGAAGGCGA 3 5 

I Ml I II I I MMM II I M !l I I I I! 

3CC ACAG C AGCCTTGAT C ATG AAGG CGA 5 0 



3 6 GCATGGTGACCTTGACGCCGCTCTTTTCGTTCTCTTTGTTGAACTGCACG 8 5 

Ml I I I II I I I I i I II II MM I I M I I Ml I I I Ml I I I I II I' I I I II 

51 GCATGGTGACCTTGACGCCGCTCTTTTCGTTCTCTTTGTTGAACTGCACG 100 
86 CGAAAGGCTTCCAGGTCGGTGATGTCCGCGTCGTCGTGGTTGGTGACGTG 13 5 

MIIMIIIIIIIIIMlMMUIMIMMIIIIilMlllMMIM 

101 CGAAAGGCTTCCAGGTCGGTGATGTCCGCGTCGTCGTGGTTGGTGACGTG 15 0 



13 6 CGGGATGACCACCCAGTTGCGGTGCAGGTTTTTCGATGGC 



3TAATATCTG 18 5 



151 CGGGATGACCACCCAGTTGCGGTGCAGGTTTTTCGATGGC^TAATATCTG 2 00 
18 6 CGTTGCGACGTGTAACACACTATTGGAGACATATCATGCAAACGCTCAGC 23 5 

I III I MM I I M M Mill MM M II 11 MM IMMMM M I I Ml 

2 01 CGTTGCGACGTGTAACACACTATTGGAGACATATCATGCAAACGCTCAGC 250 
23 6 ATCCAGCACGGTACCCTCGTCACGATGGATCAGTACCGCAGAGTCCTTGG 2 85 

1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 I f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

251 ATCCAGCACGGTACCCTCGTCACGATGGATCAGTACCGCAGAGTCCTTGG 3 00 

2 86 GGATAGCTGGGTTCACGTGCAGGATGGACGGATCGTCGCGCTCGGAGTGC 33 5 

M I M 1 1 1 1 M 1 1 1 1 1 M I i M M I M M II M 1 1 M 1 1 1 1 1 i i M M 1 1 

3 01 GGATAGCTGGGTTCACGTGCAGGATGGACGGATCGTCGCGCTCGGAGTGC 350 
3 36 ACGCCGAGTCGGTGCCTCCGCCAGCGGATCGGGTGATCGATGCACGCGGC 3 85 

1 1 1 1 1 i M 1 1 1 1 1 1 1 1 M M 1 II 1 1 II I I 1 1 1 II ! I i 11 1 II I MIMM 

3 51 ACGCCGAGTCGGTGCCTCCGCCAGCGGATCGGGTGATCGATGCACGCGGC 400 

3 86 AAGGTCGTGTTACCCGGTTTCATCAATGCCCACACCCATGTGAACCAGAT 43 5 

lllllllllllllllllllillllllllllMIIIIIMIIIIIIIMM 

4 01 AAGGTCGTGTTACCCGGTTTCATCAATGCCCACACCCATGTGAACCAGAT 45 0 



43 6 CCTCCTGCGCGGAGGGCCCTCGCACGG 



:GTCAATTCTATGACTGGCTGT 4 8 5 



4 51 C CTC CTGCGCGGAGGGC C CT CGCACGGjAJIGT CAATTCTATGACTGGCTGT 50 0 
486 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTAGCG 53 5 

M MM II I I M I I IMI MM II M I M I MM II MMM MM I M M 

501 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTAGCG 55 0 
53 6 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 585 

I Ml I M I MM Ml MMM 11 I I II MMM MM M I Ml M MM 

551 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 600 
58 6 G AT C AACGAAAACG CCGAT TCGG C C ATCT AC C CAGG CAAC AT CGAGGCCG 63 5 

MM MIMM Ml MM I MIMM MIMM MINI IMMM MM 

601 GAT C AACGAAAACG CCGAT TCGG CC AT CTACC CAGG CAAC AT CGAGGCCG 650 



Jig. 2c=/f 



Title: DNA Molecules and Protein Displaying Improved Triazine Compound Degrading AbiHty 
Applicant(s): Lawrence P^Vackett, et al 

Serial No.: Unknown Filed: Even date Docket: 1 10.004401 

SM^^of 16 



S/f6 

63 6 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGT CGT CTACGC C CGCATG 6 8 5 

IIIIIMIIIIIIIIIIIIMIIIIIIMIIIIIIIIIMIMMMMI 

651 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGTCGTCTACGCC CGCATG 70 0 
686 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 73 5 

MIMMIIIIIIIIIIIIMIMIIIMMIIIIIIIMMIIIIMM 

701 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 75 0 
73 6 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGAGGAAACGGCTG 78 5 

I 1 1 1 1 1 1 1 f 1 1 1 1 t 1 1 1 I 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 ! 1 1 1 I 1 1 

751 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGAGGAAACGGCTG 800 

7 86 TGGCCAAAGATCGGATCACAGCCCTGTCAGATCAGTATCATGGCACGGCA 83 5 

Ml I MM III Ml III Mill Ml Ml I MM I Mill III II Ml Ml 

801 TGG C C AAAGAT CGGAT C AC AG C C C TGT C AG AT C AGT AT C ATGG C AC GG C A 850 
83 6 GGAGGTCGTATATCAGTTTGGCCCGCTCCTGCCACTACCACGGCGGTGAC 88 5 

II II I M II I M M M M II 1 1 1 1 1 I II II M II II M I II M M II I M 

8 51 GGAGGTCGTATATCAGTTTGGCCCGCTCCTGCCACTACCACGGCGGTGAC 90 0 
8 86 AGTTGAAGGAATGCGATGGGCACAAGCCTTCGCCCGTGATCGGGCGGTAA 93 5 

M I M II II II I M II I M M I I M M M II II 1 1 II I II I M M II II I 

901 AGTTGAAGGAATGCGATGGGCACAAGCCTTCGCCCGTGATCGGGCGGTAA 95 0 
93 6 TGTGGACGCTTCACATGGCGGAGAGCGATCATGATGAGCGGATTCATGGG 985 

I I I i 1 1 1 t 1 1 1 t I 1 1 1 I I I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 I I ! t I t I I I I 1 1 

951 TGTGGACGCTTCACATGGCGGAGAGCGATCATGATGAGCGGATTCATGGG 100 0 
98 6 ATGAGTCCCGCCGAffjTACATGGAGTGTTACGGACTCTTGGATGAGCGTCT 10 3 5 

MMMMMMM M II II I II I I II II II II II II I II II II II II I 

1001 ATGAGTCCCGCCGAgJrACATGGAGTGTTACGGACTCTTGGATGAGCGTCT 105 0 
103 6 GCAGGTCGCGCATTGCGTGTACTTTGACCGGAAGGATGTTCGGCTGCTGC 10 8 5 

M II II M I M II I II II II 1 1 I M II II II I II I I I II II II I II I II I 

1051 GCAGGTCGCGCATTGCGTGTACTTTGACCGGAAGGATGTTCGGCTGCTGC 110 0 
10 8 6 ACCGCCACAATGTGAAGGTCGCGTCGCAGGTTGTGAGCAATGCCTACCTC 113 5 

II II I II M M II I II 1 1 M I M I II II M II II M II I M II II II II I 

1101 ACCGCCACAATGTGAAGGTCGCGTCGCAGGTTGTGAGCAATGCCTACCTC 115 0 
113 6 GGCTCAGGGGTGGCCCCCGTGCCAGAGATGGTGGAGCGCGGCATGGCCGT 118 5 

1 1 1 1 1 1 1 1 1 1 1 1 M M 1 1 1 M 1 1 1 1 1 M I 1 1 M ! 1 1 1 S M I 1 1 1 1 ! 1 1 1 1 

1151 GGCTCAGGGGTGGCCCCCGTGCCAGAGATGGTGGAGCGCGGCATGGCCGT 12 0 0 
118 6 GGGC ATTGGAACAGAT AACGGGAAT AGT AATGACT C CGjfKAAC ATGAT CG 12 3 5 



1 1 I I I 1 1 1 I 1 1 1 1 1 i I M I M 1 1 I I I I I I M II 1 I I 

12 01 GGGC ATTGGAACAGATAACGGGAAT AGT AATG ACT C CG|C 



I I I 

^AACATGATCG 12 5 0 



12 3 6 GAGACATGAAGTT T ATGGC C CAT ATT C AC CGCGCGGTGC ATCGGGATGCG 12 85 

MMMMIMM MMMMMMM MMMMMMM Mill MM 

12 51 GAGACATGAAGTTTATGGCCCATATTCACCGCGCGGTGCATCGGGATGCG 13 0 0 
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1286 

1301 

1336 

1351 

1386 

1401 

1436 

1448 

1486 

1498 

1536 

1548 

1586 

15 98 

1636 

1648 

1686 

1698 

1736 

1748 

1786 

1798 

1836 

1848 



GACGTGCTGACCCCAGAGAAGATTCTTGAAATGGCGACGATCGATGGGGC 

I I I ! I I I I 1 I I 1 I ! I I I I I I ! I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I 
GACGTGCTGAC C C CAGAGAAGAT T C T TGAAATGGCGACGAT CGATGGGGC 



GCGTTCGTTGGG 
Illlllllilll 

GCGTTCGTTGGGi^TGGACCACGAGATTGGTTC CAT CGAAAC CGGCAAGC 



^TGGACCACGAGATTGGTTCCATCGAAACCGGCAAGC 

i !' Mill I .Ml II MM M 1 1 M M Ml M M I 



GCGCGGACCTTATCCTGCTTGACCTGCGTCAC -CTCAGACGACTC ITCAC 

MIIIMMMIIIIIMIIIIIIMIIMI IIIMIIMIIII 

GCGCGGACCTTATCCTGCTTGACCTGCGTCA . CCTCAGACGACTC . . TCA 



CATCATTTGGCGGCCACGATCGTGTTTCAGGCTTACGGCAATGAGGTGGA 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M M 1 1 M I 1 1 M ! 1 1 M !) I 1 1 

CATCATTTGGCGGCCACGATCGTGTTTCAGGCTTACGGCAATGAGGTGGA 
CACTGTCCTGATTGACGGAAACGTTGTGATGGAGAACCGCCGCTTGAGCT 

1 1 1 M II II II 1 1 1 M II I I I M I II II I M 1 1 II II I M M II 1 1 I I I I 

CACTGTCCTGATTGACGGAAACGTTGTGATGGAGAACCGCCGCTTGAGCT 
TTCTTCCCCCTGAACGTGAGTTGGCGTTCCTTGAGGAAGCGCAGAGCCGC 

■ I I ! ! I i , ' I I I I ! ■ I ! I i I ! I I I I ' I 1 i I 1 1 I I I I 1 i l I I I I I , i I 

TTCTTCCCCCTGAACGTGAGTTGGCGTTCCTTGAGGAAGCGCAGAGCCGC 
GCCACAGCTATTTTGCAGCGGGCGAACATGGTGGCTAACCCAGCTTGGCG 

M MMMMM MMMIM MM MMMMMM M MM M M M' M i 

GCCACAGCTATTTTGCAGCGGGCGAACATGGTGGCTAACCCAGCTTGGCG 
CAGCCTCTAGGAAATGACGCCGTTGCTGCATCCGCCGCCCCTTGAGGAAA 

I I I M I I I I I I I I I II I I I 1 1 M I I 1 1 II I I II II I II I I I M I I I I I II 

CAGCCTCTAGGAAATGACGCCGTTGCTGCATCCGCCGCCCCTTGAGGAAA 
TCGCTGCCATCTTGGCGCGGCTCGGATTGGGGGGCGGACATGACCTTGAT 

IMIM I MM Mill Mill! I MINI MINI Ml Ml IN Mil II 

TCGCTGCCATCTTGGCGCGGCTCGGATTGGGGGGCGGACATGACCTTGAT 
GGATACAGAATTGCCATGAATGCGGCACTTCCGTCCTTCGCTCGTGTGGA 

M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 ! I 1 1 1 1 I 1 1 1 1 

GGATACAGAATTGCCATGAATGCGGCACTTCCGTCCTTCGCTCGTGTGGA 



ATCGTTGGTAGGTGAGGGTCGACTGCGGGCGCCAGCTTCCCGAAGAjA 

1 1 M I M M I M M l M MM M I M M MM I M M i M M I I M 

ATCGTTGGTAGGTGAGGGTCGACTGCGGGCGCCAGCTTCCCGAAGAlG 
AAAGGCCCGAG 184 6 

MIMMIMI 

AAAGGCCCGAG 18 5 8 



JTG 
M 

;tg 



1335 

1350 

1385 

1400 

1435 

1447 

1485 

1497 

1535 

1547 

1585 

1597 

1635 

1647 

1685 

1697 

1735 

1747 

1785 

1797 

1835 

1847 
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1 ASMVTLTPLFSFSLLNCTRKASRSVMSASSWLVTC 3 5 

t M I M II I M I M II I i 1 1 1 1 1 M 1 1 1 1 1 1 II 1 1 

1 SGNFLSAATAALIMKASMVTLTPLFSFSLLNCTRKASRSVMSASSWLVTC 5 0 



3 6 GMTTQLRCRFFDGIISALRRVTHYWRHI^QTLSIQHGTLVTMDQYRRVLG 8 5 

IMMMIIIIIIIMMIMIIIIIMIIIIIIIIIIIIIIIMIIIM 

51 GMTTQLRCR F FDG 1 1 S ALRRVTH YWRH I MQTLS I QH GTL VTMDQ YRRVLG 10 0 

. start"* 

86 DSWVHVQDGRIVALGVHAESVPPPADRVIDARGKWLPGFINAHTHVNQI 13 5 

IIIIIIIIIMIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMMMM 

101 DSWVHVQDGRIVALGVHAESVPPPADRVIDARGKWLPGFINAHTHVNQI 150 
13 6 LLRGGPSHGRQFYDWLFNWYPGQKAMRPEDVAVAVRLYCAEAVRSGITT 185 

IIIMIIMIIIIIMMIIIMIIIIIIIIMIIIIIIIIIIIIIIIII 

151 LLRGGPSHGRQFYDWLFNWYPGQKAMRPEDVAVAVRLYCAEAVRSGITT 2 00 
18 6 INENADSAIYPGNIEAAMAVYGEVGVRWYARMFFDRMDGR1QGYVDALK 23 5 

IMIIMIIMIMIIIIMIIIIIMMIIIMIIIIIMMIIMMI 

2 01 INENADSAIYPGNIEAAMAVYGEVGVRWYARMFFDRMDGRIQGYVDALK 2 50 



23 6 ARSPQVELCSIME 

lllllllllllll 
251 ARSPQVELCSIMEE 



P AVAKDR I T AL S D Q YHGT AGGR I SVWPAPATTTAVT 2 8 5 

IMIMIIIIMIIIIIMIIIMIIIIIIIIIIII 

T AVAKDR I T AL S D Q YHGT AGGR I S VW PA P ATTT AVT 3 0 0 



2 86 VEGMRWAQAFARDRAVMWTLHMAESDHDERIHGMSPAEYMECYGLLDERL 33 5 

IIIIIIIMIMMIIIIMIIIIIIIIIIIIIIIIIIIMIMIIIIM 

3 01 VEGMRWAQAFARDRAVMWTLHMAE SDHDER I HGMS PAE YMEC YGLLDERL 3 50 
33 6 QVAHCVYFDRKDVRLLHRHNVKVASQWSNAYLGSGVAPVPEMVERGMAV 3 85 

1 1 1 ) } ) I ) M 1 1 1 ! ) I ! M 1 ) ! 1 1 1 1 1 ! 1 1 1 1 1 ! I ) 1 1 1 ) I ) ! 1 ) 1 1 M I 

3 51 QVAHCVYFDRKDVRLLHRHWICVASQVVSNAYLGSGVAPVPEMVERGMAV 400 
3 86 G I GTDNGNSNDSlvllSIM I GDMKFMAH I HRAVHRDADVLT PE KI LEMAT I DGA 43 5 



II 



I I I I M I II I II II I II M 



I I M I I I 



401 G I GTDNGNSNDS A NM I GDMKFMAH I HRAVHRDADVLT P E K I L EMAT I DGA 450 



436 RSLGMDHEIGSIETGKRADLILLDLRHPQTTPHHHLAATIVFQAYGNEVD 485 

MIMIIIIIIIIIIIIIIIIIMIM • • IIIIIIIMMIMIII 

451 RSLGMDHEIGSIETGKRADLILLDLRHLRRLS . HHLAATIVFQAYGNEVD 499 



486 TVLIDGNVVMENRRLSFLPPERELAFLEEAQSRATAILQRANMVANPAWR 535 

IIIMMIIIMIMIIIIIIIIIIIIIIMIIIMIIMIIIIIIIMI 

50 0 TVLIDGNWMENRRLSFLPPERELAFLEEAQSRATAILQRANMVANPAWR 54 9 
STOP 

536 SL@EMTPLLHPPPLEEIAAILARLGLGGGHDLDGYRIAMNAALPSFARVE 585 

IIIIIIIIMMMIIIIIMMIIIIMIMIIIIIIIIMMIMMI 

550 S L®EMT PLLHP P PLE E I AA I LARLGLGGGHDLDGYR I AMNAAL PS FAR VE 599 



586 SLVGEGRLRAPASRRSE . . . 602 

IIIIMIIIIIMIhl 
600 SLVGEGRLRAPASRRGERPE 619 
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1 SAATAALIMKASMVTLTPLFSFSLLNCTRKASRSVMSASSWLVTC 4 5 

I M 1 1 I M I M M M I M II I II M 1 1 1 M 1 1 II 1 1 1 M I M I ! I 

1 SGNFLSAATAALIMKASMVTLTPLFSFSLLNCTRKASRSVMSASSWLVTC 5 0 



4 6 GMTTQLRCRF FDG I S ALRRVTHYWRH I MQTLS I QHGTLVTMDQ YRRVLG 95 

IIIIMMIMIhlMIIIIIIIIMMIIIIIIIMMIMMIMM 

51 GMTTQLRCRF FDG[l|l S ALRRVTHYWRH I MQTL S I QH GTLVTMDQ YRRVLG 10 0 

. START** 

9 6 D S WVHVQDGR I VALGVHAE S VP P PADRV I DARGKWL PGF I NAHTHVNQ I 14 5 

I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I 
101 D S WVHVQDGR I VALGVHAE S VP P PADRV I DARGKWL PGF I NAHTHVNQ I 15 0 

14 6 LLRGGPSHGRQFYDWLFNWYPGQKAMRPEDVAVAVRLYCAEAVRSGITT 195 

MIIMIIIIIMIIIIIIIIMIIIIMIIIIIIMIIIIMIMIMI 

151 LLRGGPSHGRQFYDWLFNWYPGQKAMRPEDVAVAVRLYCAEAVRSGITT 200 
19 6 INENADSAIYPGNIEAAMAVYGEVGVRWYARMFFDRMDGRIQGYVDALK 245 

1 11 1 1 I M 1 1 M M i I II 1 11 1 I M 1 1 M M 1 M 1 1 1 1 M I M M M I 1 1 

201 I NENAD S A I Y PGN I E AAMAV YGE VG VRVVYARM F FDRMDGR I QG YVDAL K 2 50 
246 ARS PQVE LC S I ME ET AVAKDR I T AL S DQ YHGTAGGR I S VW P APATTTAVT 295 

IIIIIIIMIMIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIMM 

251 ARS PQVE LC S I MEET AVAKDR I TALSDQYHGTAGGR I SVWP APATTTAVT 3 00 

2 96 VEGMRWAQAFARDRAVMWTLHMAESDHDERIHGMSPABkMECYGLLDERL 34 5 

I I I I I I II I I I I M I I II II I I I I I I I I II I I II II I : I I I I II I II I I I 

3 01 VEGMRWAQAFARDRAVMWTLHMAESDHDERIHGMSPAjE^MECYGLLDERL 3 50 

34 6 QVAHCVYFDRKDVRLLHRHNVKVASQWSNAYLGSGVAPVPEMVERGMAV 3 95 

IIIIIMIIMMMMIMIIIMIMIIIIIMIMIIIMMIMM 

3 51 QVAHCVYFDRKDVRLLHRHNVKVASQWSNAYLGSGVAPVPEMVERGMAV 4 0 0 



3 96 GIGTDNGNSNDS 

MMMMI 



vTNM I GDM KFMAH I HRAVHRDADVLT P E K I LEMAT I DGA 4 4 5 
IMIIIIIIIIIIIIIIIIIIIIIIIIIllllllll 



401 GIGTDNGNSNDS A NM I GDM KFMAH I HRAVHRDADVLT PEKI LEMAT I DGA 450 



446 RSLGMDHEI GS I ETGKRADLI LLDLRH PQTTPHHHLAAT I VFQAYGNEVD 495 



MIIIIIIIIIMIMIIM 



451 RSLGMDHEIGS I ETGKRADLI LLDLRH LRRLS . HHLAAT I VFQAYGNEVD 499 



MINIMI 



4 96 T VL I DGNWMENRRL S FL P P E RE LAFLEEAQ S RATA I LQRANMVAN P AWR 54 5 

Ml IM MM M M I I I M M I I IM I MMM I I Ml M M M I I M M 

500 TVLIDGNWMENRRLSFLPPERELAFLEEAQSRATAILQRANMVANPAWR 54 9 

STOP . . . - . 

54 6 Sl/SfeMTPLLHPPPLEEIAAILARLGLGGGHDLDGYRIAMNAALPSFARVE 5 95 

MM M M Ml M M M M M M i Ml Ml I , I M M M MM MM M I Ml 

550 SI^EMTPLLHPPPLEEIAAILARLGLGGGHDLDGYRIAMNAALPSFARVE 599 



596 SLVGEGRLRAPASRRS SRPE 615 

I II I I I I I I II I I I I M M I 
600 SLVGEGRLRAPASRRGERPE 619 
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c 

54 5 CGGTATCGGGGAATTNTTGAGCGCGGCCACAGCAGCCNTGATCATGAAGG 4 9 6 

I! I I h II II II II II II II II II 1 1 h II I II II II 1 1 1 

1 . . . CTCGGGTAACTTCTTGAGCGCGGCCACAGCAGCCTTGATCATGAAGG 4 7 
4 95 CGAGCATGGTGACCTNGACGCCGTNTTTTNGTTNTTTTTTGTTGAACTGC 44 6 

Mill INN II I I hi I II Ml : II h h I II Ml II MM II 

48 CGAGCATGGTGACCTTGACGCCGCTCTTTTCGTTCTCTTTGTTGAACTGC 9 7 



44 5 ACG CGAAAGG 

I I 1 I I I i I I I 
9 8 ACGCGAAAGG 



. tTTCCAGGTCGGTGATGTCCGCGTCGTCGTGGTTGGTGAC 3 97 

MIMIIMMMIIIIIIIIIIIIIIMMMIIII 

rTCCAGGTCGGTGATGTCCGCGTCGTCGTGGTTGGTGAC 14 7 



3 96 GTGCGGGATGACCACCCAGNTGCGGTGCAGGTTTTTCGATGGCATAATAT 34 7 

I II II II II I II II II II h M I M M II 1 1 II I II M 1 1 II II Ml M I 

14 8 GTGCGGGATGACCACCCAGTTGCGGTGCAGGTTTTTCGATGGCATAATAT 197 
3 4 6 CTGCGTTGCGACGTGTAACACACTANTGGAGACATATCATGCAAACGCTC 2 97 

M I M M 1 1 M M 1 1 1 1 M M M M M II II I M M II II M I II 1 1 M I 

198 CTGCGTTGCGACGTGTAACACACTATTGGAGACATATCATGCAAACGCTC 24 7 
2 96 AGCATCCAGCACGGTACCCTCGTCACGATGGATCAGTACCGCAGAGTCCT 24 7 

1 1 II II M 1 1 II I M M II M I II 1 1 I M I M M II M M II M II M II 

248 AGCATCCAGCACGGTACCCTCGTCACGATGGATCAGTACCGCAGAGTCCT 2 97 
C 

246 TGGGGATAGNTGGGTTCACGTGCAGGATGGACGGATCGTCGCGCTCGGAG 197 

I II II I M I M 1 1 M I I II II II I M II II I II I M II II II I M 1 1 I II 

2 98 TGGGGATAGCTGGGTTCACGTGCAGGATGGACGGATCGTCGCGCTCGGAG 3 47 
196 TGCACGCCGAGTCGGTGCCTCCGCCAGCGGATCGGGTGATCGATGCACGC 14 7 

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 f 1 1 1 1 t 1 1 1 ! 1 1 1 1 1 1 1 1 1 I 

34 8 TGCACGCCGAGTCGGTGCCTCCGCCAGCGGATCGGGTGATCGATGCACGC 3 97 

14 6 GGCAAGGTCGTGTTACCCGGTTTCATCAATGCCCACACCCATGTGAACCA 9 7 

I M I I I I I I II I I II I I II M M II II II I II I I I II I II I II I II I I I I 

3 98 GGCAAGGTCGTGTTACCCGGTTTCATCAATGCCCACACCCATGTGAACCA 44 7 

• C - C 

9 6 GATCCTCCTGCGCGGAGGGCCNTCGCACGGEhGTCAATTNTATGACTGGC 4 7 

MIIMIIIIIIIIMMIIhllllllll IMMMhIMMIIIII 

44 8 GATCCTCCTGCGCGGAGGGCCCTCGCACGG^pGTCAATTCTATGACTGGC 4 97 
4 6 TGTT C AACGTTGTGT AT C CGGGAC AAAAGGCGATGAGACCGGAGGA . ... 1 

IIIIIIIIIIMIIIIIIIMMIIIIMIIIIIIMIIIIIMII 

4 98 TGTT C AACGTTGTGT AT CCGGG AC AAAAGGCGATGAGACCGGAGG AC GT A 54 7 
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. CCTGCGCGGAGGGCC TC 2GCACGG 



4 51 CCTCCTGCGCGGAGGGCC ZGCACGGk^GTCAATTCTATGACTGGCTGT 50 0 



:gtcaattctatgactggctgt 47 



G ■ 

4 8 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTANCG 97 

1 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 = 1 1 

501 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTAGCG 55 0 
9 8 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 14 7 

IIMIIIIIMIIIIIIIIMIIMMMIIMIMIIIIIMIMIMI 

551 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 6 00 

G 

14 8 GATCAACGAAAACNCCGATTCGGCCATCTACCCAGGCAACATCGAGGCCG 197 

MllllllllllhlllllMMIIIMiMIIMlllMllMMllll 

601 GATCAACGAAAACGCCGATTCGGCCATCTACCCAGGCAACATCGAGGCCG 650 
198 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGTCGTCTACGCCCGCATG 2 4 7 

IIIIMIMIMMIIIIMIIMMMIIIIIMMIMMIMIIMI 

6 51 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGTCGTCTACGCCCGCATG 700 
248 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 2 97 

I II 1 1 1 II II M M I M 1 1 1 II M I M I II 1 1 1 1 M 1 M I M M I 1 1 I M 

701 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 75 0 

G G 

2 98 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGANGAAACNGCTG 34 7 

I I I 1 1 1 H I II I I 1 1 I II 1 1 1 1 II 1 1 I I 1 1 1 1 1 1 i I H h 1 1 1 I h H II 

751 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGAGGAAACGGCTG 800 

- G G G G 

3 48 TGGCCAAAGATCGGATCACANCCCTGTCANATCANTATCATGGGACNGCA 3 97 

IIIIIIIIIMIIIIIIIIhlllllllhlllhllllMIIMhIM 

801 TGGCCAAAGATCGGATCACAGCCCTGTCAGATCAGTATCATGGCACGGCA 8 50 

G G - • G 

3 98 NGAGGTCCTATATCANTTTGGCCCGCTCCTGCCACTACCAGNGCGGTGAC 447 

:|IMM MIMIhlllMIIIMMIMMIMMMhIIIIIMI 

851 GGAGGTCGTATATCAGTTTGGCCCGCTCCTGCCACTACCACGGCGGTGAC 900 
44 8 AjrTTAAANGAATCCATGGGCCA . . . . ACCTCCCCCGTGATCCGGCGGTAA 4 93 

I II I h I I II I II II III I MM I II I MM HI! 

901 ApTTGAAGGAATGCGATGGGCACAAGCCTTCGCCCGTGATCGGGCGGTAA 95 0 

494 TGTGAC : 499 

MM 

951 TGTGGACGCTTCACATGGCGGAGAGCGATCATGATGAGCGGATTCATGGG 10 0 0 
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360 TNGCAGGTTGTGAGCA . . TGCTACTTC 3 3 6 

I : [ 1 1 I ! I I 1 1 I M II MM M 

1101 ACCGCCACAATGTGAAGGTCGCGTCGCAGGTTGTGAGCAATGCCTACCTC 115 0 
335 GGTTCAGGNGTGGCCCCCGTGCCAGAGATGGTGGAGCGCGGCATGGCCGT 286 

M MMIMMMMMMMMMMMMMMIMMMMMMI 

1151 GGCTCAGGGGTGGCCCCCGTGCCAGAGATGGTGGAGCGCGGCATGGCCGT 12 0 0 
2 85 GGGCATTGGAACAGATAACGGGAATAGTAATGACTCCGTAAACATGATCG 23 6 

MMMMMMMMMMMMMMMMMMM MMMMMI 

12 01 GGGCATTGGAACAGATAACGGGAATAGTAATGACTCCGCAAACATGATCG 12 5 0 
23 5 GAGACATGAAGTTTATGGCCCATATTCACCGCGCGGTGCATCGGGATGCG 186 

MMMMMM MMMMMMMMMMMMMMMMMMM 

12 51 GAGACATGAAGTTTATGGCCCATATTCACCGCGCGGTGCATCGGGATGCG 13 0 0 
18 5 GACGTGCTGACCCCAGAGAAGATTNTTGAAATGGCGACGATCGATGGGGC 13 6 

MMMMMM MMMMMMMMMMMMMMMMMMM 

13 01 GACGTGCTGACCCCAGAGAAGATTCTTGAAATGGCGACGATCGATGGGGC 13 5 0 

13 5 GCGTTTCGTTGGGGATGGACCACGAGATTGGTTCCATCGAAACCGGCAAG 8 6 
Ml II I I I I I I I 

13 51 GCG . TTCGTTGGGAATGGACCACGAGATTGGTTCCATCGAAACCGGCAAG 13 9 9 

8 5 CGCGCGGACCTTATCCTGCTTGACCTGCGTCACCCTCAGACGACTCCTCA 3 6 

MIIIMMIMIMIMIIIIMIMMIII 

1400 CGCGCGGACCTTATCCTGCTTGACCTGCGTCA . CCTCAGACGACTC . . TC 1446 
3 5 C CAT C ATTTGGCGGC C ACGAT CGTGTTT C AGGCTT 1 

MIIIIIIIIIIIIIIIIIIIIIIMIIIIIIII 

1447 ACATCATTTGGCGGCCACGATCGTGTTTCAGGCTTACGGCAATGAGGTGG 14 96 
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1 CGGCCACGATCGTGTTTCAGGCTTACGGCAATGAGGTGGACAC 4 3 

IIIIMMMIMIIIIIMMMIIMIIIIMIIIIIIMI 

14 51 CATTTGGCGGCCACGATCGTGTTTCAGGCTTACGGCAATGAGGTGGACAC 15 0 0 
4 4 TGTCCTGATTGACGGAAACGTTGTGATGGAGAACCGCCGCTTGAGCTTTC 93 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ i r 1 1 1 1 f 1 1 1 1 1 1 1 f 1 1 

1501 TGTCCTGATTGACGGAAACGTTGTGATGGAGAACCGCCGCTTGAGCTTTC 155 0 
94 TTCCCCCTGAACGTGAGTTGGCGTTCCTTGAGGAAGCGCAGAGCCGCGCC 143 

1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 

1551 TTCCCCCTGAACGTGAGTTGGCGTTCCTTGAGGAAGCGCAGAGCCGCGCC 16 0 0 



14 4 ACAGCTATTTTGCA I 

I I I I I II I I 1 I I M 
16 01 ACAGCTATTTTGCA 3 



:GGGCGA AACATGGTGGCTAACCCAGCTTGGCGCA 193 

Mill lilllllMillllllilllllllMII 

:GGGCG . AACATGGTGGCTAACCCAGCTTGGCGCA 16 4 9 



194 GCCTCTAGGAAATGACGCCGTTGCTGCATCCGCCGCCCCTTGAGGAAATC 24 3 

MMIIIMIIIIIIIIIIIMMIIIIIIIIIIIIIIIIIMIIMIII 

165 0 GCCTCTAGGAAATGACGCCGTTGCTGCATCCGCCGCCCCTTGAGGAAATC 16 99 
2 44 GCTGCCATCTTGGCGCGGCTCGGATTGGGGGGCGGACATGACCTTGATGG 2 93 

MIIIIIIIIIIIIMIMIIIIIIMIIIIMIIIIlllllllllllll 

17 0 0 GCTGCCATCTTGGCGCGGCTCGGATTGGGGGGCGGACATGACCTTGATGG 174 9 

2 94 ATACAGAATTGCCATGAATGCGGCACTTCCGTCCTTCGCTCGTGTGGAAT 3 43 

MIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMMIIIMIIIIMII 

175 0 ATACAGAATTGCCATGAATGCGGCACTTCCGTCCTTCGCTCGTGTGGAAT 179 9 

3 44 CGTTGGTAGGTGAGGGTCGACTGCGGGCGCCAGCTTCCCGAAGAGGTGAA 3 93 

I I 1 I I I I I M I I I 1 I M I I I M M I I 1 I I I I M it I I I I II I I I I I I I [ ! 

18 00 CGTTGGTAGGTGAGGGTCGACTGCGGGCGCCAGCTTCCCGAAGAGGTGAA 184 9 



3 94 AGCCCGAGGATCCTCTAGAGTCCGATTTTTCCGATGTCATCACCGGCGCG 44 3 
II II I 

1850 AGGCCCGAG 1858 
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1 . . . CCTGCGCGGA . GGCCTCCGCACGGGCGTCAATTCTATGACTGGCTGT 4 6 

IMIIMIII Mil Mill I I ( I M M I I I I I I I I I I I I 

451 CCTCCTGCGCGGAGGGCCCTCGCACGGACGTCAATTCTATGACTGGCTGT 5 00 
4 7 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTANCG 9 6 

IMIIIIMIIMIIIIIIIIIIMMIIIIIIIIIIIMIIIIIIhll 

501 TCAACGTTGTGTATCCGGGACAAAAGGCGATGAGACCGGAGGACGTAGCG 550 

97 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 14 6 

551 GTGGCGGTGAGGTTGTATTGTGCGGAAGCTGTGCGCAGCGGGATTACGAC 600 

14 7 GATCAACGAAAACGCCGATTCGGCCATCTACCCAGGCAACATCGAGGCCG 196 

601 GATCAACGAAAACGCCGATTCGGCCATCTACCCAGGCAACATCGAGGCCG 65 0 

197 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGTCGTCTACGCCCGCATG 24 6 

MIMIIIIIMMMIIIIIIIIIIMIMMIIIIIIIIIIIIIIIII 

651 CGATGGCGGTCTATGGTGAGGTGGGTGTGAGGGTCGTCTACGCCCGCATG 700 
24 7 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 2 96 

I M MM I MM 11 MINIM I MINIMI Mill MM MINIM I 

701 TTCTTTGATCGGATGGACGGGCGCATTCAAGGGTATGTGGACGCCTTGAA 750 

2 97 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGAGGAAACGGCTG 3 4 6 

I I I I N I I I I I I N N II I N N II II II II I I I I I I II N I II M I I I I 

751 GGCTCGCTCTCCCCAAGTCGAACTGTGCTCGATCATGGAGGAAACGGCTG 8 00 
347 TGGC CAAAGAT CGGAT CACANCC CTGT CAGAT CANT AT CATGGCACGGCA 3 96 

M 1 1 1 1 1 1 i I [ 1 1 1 1 1 1 1 ! I ^ 1 1 1 1 M 1 1 1 M 1 1 : 1 [ 1 1 1 1 1 1 j 1 1 1 ] I I 

8 01 T GGC C AAAGAT CGGAT C ACAGC C CTGT CAGATC AG TAT CATGGCACGGCA 8 50 

3 97 NGAGGTCCTATATCANTTTGGCCCGCTCCTGCCACTACCACNGCGGTGAC 44 6 

= 1 1 i f i I I M I M I = I i I M 1 1 1 1 I M M I ] 1 1 1 1 1 M I ! = 1 1 M 1 1 1 1 

8 51 GGAGGTCGTATATCAGTTTGGCCCGCTCCTGCCACTACCACGGCGGTGAC 900 

4 4 7 ATTTNAANGAATTCCATNGGCACAA . CCTTCCCCCGTGATCNGGCGGTAA 4 95 

I NMhllll I i INN 

901 AGTTGAAGGAATGCGATGGGCACAAGCCTTCGCCCGTGATCGGGCGGTAA 95 0 
4 96 TGTNGACCCA 505 

llhlll I 

951 TGTGGACGCTTCACATGGCGGAGAGCGATCATGATGAGCGGATTCATGGG 1000 
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fERBl/THYLAZ/NE DE6RADAT/ON 
/OO i , , , , 



60- 



60- 

%rERBUTHYLAZINE 
REMAIN IN6 

40- 



SAMPLE 



4000 



3000- 



2000 

OH-TERBUTHYLAZIME 
PROPUCTION 
PEAK AREA 

fOOO- 



HYDRpXYTERBlfTHYLAZ/NE PRODUCTION 




f 



2 ' 3 
SAMPLE 
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fS/16 

r£/?euriAziNE degradation by shuffled proteins 

A7, Aff AND T7- 1/jg/ml ptn cone 
-EFFECT OF METAL IONS 



minimi 



VU-fbTer/eff 

Y / / A A11— foTer/eft 
^^r7-%TZr/eff 



REMAIN /NO AFTER 
tS M/NS RT 




J '2 3 *4 
Mn Mg FPTA S 

VARIOUS METAL 



I NoMg 



ADDITIONS -50/lM 



mM Al-OHTer 
ZZZ2A11-OHTer 
EX3 T7~0HTer 



1000 



800- 



600 



400- 



TERBUTYLAZ/NE DEGRADATION PRODUCT 



PEAK AREA OH Ter-2&nm, 200 
C/8 COLUMN A7PTK A 
PROGRAM 




7 2 3 4 5 6 7 8 9 10 
VARIOUS CONDITIONS -METAL ADDITIONS 
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Bacterium 



Translation of PCR amplified DNA sequence 



79 



92 



ADP 
SGI 
M91-3 
J14a 
38/38 
Clav. 

ADP 
SGI 
M91-3 
J14a 
38/38 
Clav. 

ADP 

SGI 
M91-3 
J14a 
38/38 
CLav. 



SHGRQ FYDWLFNWY PGQKAMRPED VAVAVRLYCA EAVRSGITTI 
PHGRQ FYDWLFNVLY PGQKAMRPED VAVAVRLYCA EAVRSGITTI 
SHGRQ FYDWLFNVLY PGQKAMRPED VAVAVRLYCA EAVRSGITTI 
PHGRQ FYDWLFNWY PGQKAMRPED VAVAVRLYCA EAVRSGITTI 
SHGRQ FYDWLFNVLY PGQKAMRPED VAVAVRLYCA EAVRSGITTI 
SHGRQ FYDWLFNWY PGQKAMRPED VAVAVRLYCA EAVRSGITTI 

125 170 

NE.NADSAIY PGNI EAAMAV YGEVGVRWY ARMFFDRMDG RIQGYVDALK 

NE.NADSAIY PGNI EAAMAV YGEVGVRWY ARMFFDRMDG RIQGYVDALK 

NE.NADSAIY PGNI EAAMAV YGEVGVRWY ARMFFDRMDG RIQGYVDTLK 

NE.NADSAIY PGNI EAAMAV YGEVGVRWY ARMFFDRMDG RIQGYVDALK 

NENNADSAIY PGNI EAAMAV YGEVGVRWY ARMFFDRMDG RIQGYVDTLK 

NE.NADSAIY PGNI EAAMAV YGEVGVRWY ARMFFDRMDG RIQGYVDALK 

ARSPQVELCS IMEETAVAKD RITALSDQYH GTAGGRISVW PAPATTTAVT 

ARSPQVELCS IMEETAVAKD RITALSDQYH GTAGGRISVW PAPATTTAVT 

ARSPQVELCS IMEETAVAKD RITALSDQYH GTAGGRISVW PAPATTTAVT 

ARSPQVELCS IMEETAVAKD RITALSDQYH GTAGGRISVW PAPATTTAVT 

ARSPQVELCS IMEETAVAKD RITALSDQYH GTAGGRISVW PAPATTTAVT 

ARSPQVELCS IMEETAVAKD RITALSDQYH GTAGGRISVW PAPATTTAVT 



